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1GENERAL INTRODUCTION
Consumer theory and demand analysis have been objects of
increasing interest to economists in the last few decades. Since
Stone's (1954) pioneering work on demand analysis, many different
specifications and functional forms have been proposed to estimate a
complete demand system derived explicitly from consumer theory.
After the original linear expenditure system, the so-called
Rotterdam model (Theil 1965, 1976) and the translog model
(Christensen, Jorgenson, and Lau 1975) were proposed and widely used.
It was in 1980, however, that Deaton and Muellbauer proposed what they
called the Almost Ideal Demand System (AIDS) that, because of its
highly desirable theoretical properties and empirical applicability,
became one of the most used econometric tools for demand analysis.
On the other hand, the demand for this kind of economic analysis
has increased greatly, mainly because of the increasing need to use
sophisticated and theoretically plausible econometric models for both
economic and econometric policy issues.
The European market has recently become an important issue because
of the economic unification process that should bring the 12 European
Community (EC) member countries together in 1993 without internal
frontiers and with free movement of people, goods, and capital. From
an agricultural point of view, the European Common Market has been a
reality in the last two decades.
Although if many economic studies have been done at the EC level,
it is difficult to find detailed agricultural economic analysis, both
2on a country-by-country basis and for the EC as a whole, mainly
because of a lack of appropriate data sets.
In particular, no previous studies exist on demand analysis for
meats in the EC as a whole, although a limited set of studies exists
with reference to some specific countries. Results from these
studies, however, are often not comparable because of different
assumptions made during the elaboration processes.
This research was therefore planned to answer the need for a
comparable and detailed set of information about meat demand in the
EC. There are many possible uses for the results. First, this
information could be used to develop a deeper understanding of the
meat sector on a country-by-country basis and to evaluate national
policy alternatives. Second, these results, together with the results
obtained from a global analysis of meat demand in the EC, could be
used to evaluate consumers' reactions to changes in European meat
market conditions. Moreover, combining this model with others to link
the demand side of the meat sector with the supply side and with trade
flow models could allow researchers to obtain a valuable tool for
forecasting and for policy simulation purposes.
3Explanation of Thesis Format
The particular thesis format used in this case is mainly
attributable to the fact that the core work of this research is
currently being submitted for publication to the European Review of
Agricultural Economics because of the interest of these results.
The main part of this thesis is constituted by the article in the
format needed for pxiblication purposes. A general introduction
precedes the paper, and general conclusions are included in this
thesis after the proposed article.
In the appendixes, the data sets used for the estimations and
detailed results from the most important estimated models are
reported.
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6ABSTRACT
The paper compares results from a Linear Approximate Almost Ideal
Demand System (LA/AIDS) aggregated across the individual member
countries of the European Community (EC) with those found using
aggregate EC data. By using the same model (LA/AIDS), demand systems
for the same meat types are estimated for each EC member country.
Demand elasticities for beef and veal, pork, poultry, and lamb and
mutton are presented for all member countries and for the EC as a
whole.
7INTRODUCTION
The evolution of the European Community (EC) from twelve
culturally and economically diverse countries to a single economic
entity that retains the cultural diversity has created a dilemma for
economics modelers. Even if it is tempting to model the EC as a
single entity, there is no guarantee that models using aggregate data
will accurately reflect the average behavior of the member countries.
The principle purpose of this paper is to compare two modelling
approaches using meat demand as an example. The first approach
involves the estimation of individual demand systems for each
country^ and then aggregating across all countries to determine the
demand parameters of a representative EC country. The second approach
used is to use aggregate data to estimate a single demand system for
all countries.
A second purpose of this work is to make available demand
parameters for all of the member countries estimated using the same
econometric method. These results provide an estimate of the
importance of cultural differences among the member countries.
The first section of this paper reviews the properties of the
linear approximate Almost Ideal Demand System and shows how one can
adopt this system to provide parameters for a representative EC
member. This method involves the estimation of an aggregate index
that is specified in the theoretical version of the AIDS model (Deaton
^We have followed the usual convention of including Luxembourg with
Belgium.
8and Muellbauer, 1980) but which has been ignored in most applications
of the model.
The second section presents the data set used and estimation
procedures; in the third section, results for each Individual country
are presented and discussed. The penultimate section compares the
results of the two modelling approaches for the EC, and a summary
concludes the paper.
MODEL SPECIFICATIONS
In this analysis, the AIDS model of Deaton and Muellbauer (1980)
is used to estimate a demand system for meats in the EC. This model
represents a very useful tool for demand analysis; a wide variety of
applications developed in the last ten years are based on its well-
known characteristics.
The AIDS model is derived from a second-order approximation of a
PIGLOG cost function and gives a first-order approximation to any
unknown system of demand functions. Homogeneity and symmetry
restrictions can be easily tested or imposed on this system. The
model satisfies perfect aggregation over consumers and has a
functional form consistent with unrestricted Engel curves. Moreover,
although the original version of this model is nonlinear in
parameters, an approximation of this AIDS model was also introduced by
Deaton and Muellbauer (1980). This linear approximation reduces the
computational requirements without greatly altering the quality of the
results.
9The formulation of the demand functions in share forms can be
expressed as:
(1) wj - ot^ + S7£jlogPj + ^ilog(*)
where is defined as budget share of the expenditure for good i, Pj
represents the prices of all goods considered in the system, x is the
total expenditure, and P is a price index defined as
(2) logP - 2 WjlogPj
The following restrictions on the system parameters allow us to
impose (or test) adding-up, homogeneity, and Slutsky symmetry,
respectively, as follows:
(3.1) Sai - 1. S7ij - 0, 2)3i - 0.
(3.2) - 0 for all j.
T^ij " Tji j-
The elasticities can be calculated as follows.
(4.1) Ei - 1 +
Wi
(4.2) Eii - -1 +^
(4.3) Ey -
W^i - Wi
10
(4.4) - -I +.2^ + and
(4.5) 4j -^+wj.
where is the expenditure elasticity for good i; and E^j are the
own- and cross-price elasticities, respectively; and and are
the compensated elasticities.
The theoretical model obtained by Deaton and Muellbauer (1980, p.
314) was first developed at the household level. The more general
form of the model and the one for which the perfect aggregation claim
is made can be written as
(5) Wj_j, - oi +STijlogPj +^^logCj^),
where the index h refers to the individual household. The index
may be thought of as a complex measure of household characteristics,
The authors further defined a new aggregate index k as
SXhlog(^)
(6) log (*) - h Sl.
so that it is possible to rewrite the model in terms of average shares
and expenditures as follows:
11
(7) - «£ +27£jlogPj + ^j^log(j^)
To better understand the meaning of this index, we can also recall
that, by assuming - 1 for all households, we can rewrite the index
as
(8.1) k-|
(8.2) log Z- -S(i^log(i^
where z is Theil's entropy measure of equality, x is the aggregate
expenditure, and H is the total number of households (Deaton and
Muellbauer 1980). In other words, this would be an index of the
distribution of household budgets. If we do not restrict k^ • 1 for
all households, the index k would also consider all differences in
household demographic characteristics and composition.
To date, this parameter has been omitted from time series versions
of the model because of the difficulties connected with its
measurement. This forced approximation is based on the consideration
that if k is constant over time or uncorrelated with the other
explanatory variables, no bias arises from the implicit redefinition
of the model as follows:
(9) - a* +S7ijlogPj + ^j^logC^.
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where aif « - ^j^logk* and k* Is constant, or the sample mean value
of k (Deaton and Muellbauer 1980, p. 315). In the particular
application presented here, it is possible to allow K* to vary across
cotintries by using individual country intercept shifters. This
estimating equation can be written as follows:
(10)
where d^^, - - ^j^logk*. the index c refers to each country
considered in a pooled cross-section/time series data set, and D^, is a
dummy variable for country c.
This is the final model to be used for estimating a demand system
with pooled cross-section/time series data where k can vary across
countries. This innovation, while being easy to implement, has
important implications.
If it is plausible to assume that K* is a constant (or
uncorrelated with %and all Pj) for a country-by-country analysis, it
is not plausible to assume that k* would be constant across countries;
recall that this would imply equal income distribution and household
characteristics across countries-
DATA MODEL ESTIMATION
Data on production and wholesale prices of each meat type was
obtained from Eurostat. By using trade data for live animals and for
meats obtained from the "Crop, Livestock, and Fishery Product"
database of the FAG, apparent consumption data were obtained. These
13
consumption variables were then divided by population data obtained
from the same source. Prices and deflated meat expenditure were
normalized at their means.
To obtain the data set to be used for the pooled cross-
section/time series analysis, the previously refined data were stacked
and dummy variables for each country were assigned - 1 if country
— c, or 0 if not).
The stochastic versions of (9) and (10) can be written
respectively as:
(11) Wj^^ - a£ + 27£jlogPj^ +^^log(-^) + ej^^
and
(12) • **1 * ^c^ ^ilog(-p^) +I'YijlogPjt +uj^^.-
For (11), the usual assumption was made about the nature of the error
term; i.e., E[ej^^] - 0 and E[e^^.ej(. ] -
c-1
Then, for (14), if we assume that (oj + 2 ^^dj^^,) represents fixed
parameters and E[Wj^^.] - 0, E[ui^t.ujt. ] - ^uln, and Elej^^ej^ ] - 0, for
all i, j, and for t s, we can apply the same procedure as before.
All models were estimated by using the iterated seemingly
unrelated regressions (ITSUR)^ procedure available on SAS. Because
of the adding up restriction, one equation is redundant. Results are
invariant to the deleted equation (Barten 1969). Parameters for the
2
The IT3SLS estimation procedure was also used to allow for possible
simultaneity. No significant differences were found in the results.
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fourth equation may be recovered from the adding up restriction. The
mutton share equation was deleted.
If an autocorrelation correction Is required, variables in the
system can be replaced by their first-order transformation to estimate
the autocorrelation coefficient. According to Bemdt and Savin
(1975), we must assume an identical autocorrelation coefficient for
all equations. In other words, we need to assume no autocorrelation
across equations. These procedures provide maximum likelihood
estimators that are invariant to the equation to be deleted (Chalfant
1987).
RESULTS OF COUNTRY-BY-COUNTRY ANALYSIS
In Tables 1 through 11, elasticities obtained by estimating (11)
on a country-by-country basis are presented; homogeneity and symmetry
were imposed through the parametric restrictions presented earlier.
For five cases, (Belgium and Luxembourg, Denmark, West Germany,
Italy, and Spain), an autocorrelation correction coefficient was
required and therefore introduced.
The most useful way of examining the individual country results is
to use the upper portion of the table to examine the elasticities and
the lower part to determine the prevalence of net complimentarity.
Price elasticities in almost all cases are low as would be
expected with wholesale data. This is especially true for compensated
price elasticities. In only one case (the pork own-price elasticity
for Greece), the value of a compensated own>price elasticity is
greater than 1. Compensated own-price elasticities are also generally
15
Table 1. Demand elasticities for meats evaluated at the mean® for
Belgium and Luxembourg
Beef Pork Poultry Mutton
Marshallian Elasticities
Expenditure
Elasticity
Beef -0.
(0.
8877
1243)
-0.3744
(0.1165)
-0.0257
(0.0322)
0.0094
(0.0147)
1.
(0.
2780
2255)
Pork -0.
(0.
0346
1104)
-0.4031
(0.1056)
-0.0523
(0.0293)
-0.0247
(0.0130)
0.
(0.
,5147
2064)
Poultry -0.
(0.
,4051
3297)
-0.8970
(0.3115)
-0.4492
(0,2118)
-0.0526
(0.0552)
1.
(0.
,8040
,6057)
Mutton -0,.3250 -1.3790
Compensated
-0.2266
Elasticities
-0.5002 2..4310
Share
Beef -0 .2995 0.1962 0.0670 0.0363 0 .4601
Pork 0 .2022 -0.1734 -0.0149 -0.0139 0 .4463
Poultry 0 .4250 -0,0920 -0.3184 -0.0146 0 .0725
Mutton 0 .7935 -0.2941 -0.0503 -0.4490 0 .0211
^Standard errors are in parentheses.
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Table 2. Demand elasticities for meats evaluated at the mean^ for
Denmark
Beef Pork Poultry Mutton
Marshallian Elasticities
.Expenditure
Elasticity
Beef -0.4615
(0.2140)
-0.7497
(0.3881)
-0.0736
(0.0487)
-0.
(0.
0174
0063)
1.3021
(0.5058)
Pork -0.1657
(0.0752)
-0.6989
(0.1383)
-0.0056
(0.0130)
-0.
(0.
,0034
.0019)'
-0.8624
(0.1802)
Poultry -0.6935
(0.4852)
-0.1545
0.6094)
-0.6037
(0.5698)
0.
(0.
,1695
,0597)
1.2821
(0.7511)
Mutton -2.6882 -3.5451 1.7846 -0,.091 4.5458
Compensated Elasticities Share
Beef -0.1161 0.1674 -0.0372 -0,.0141 0.2655
Pork 0.0631 -0.0915 0.0297 -0 .0012 0.7038
Poultry -0.3535 0.7485 -0.5679 0 .1728 0.0281
Mutton -1.4826 -0.3433 1.9115 -0 .0857 0.0250
^Standard errors are in parentheses.
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Table 3. Demand elasticities for meats evaluated at the mean^ for
France
Beef Pork Poultry Mutton
Harshallian Elasticities
.Expenditure
Elasticity
Beef -0.
(0.
7360
0523)
-0.1685
(0.0317)
-0.0614
(0.0191)
-0.0337
(0.0127)
0.9995
(0.0484)
Pork -0.
(0.
,0450
,0655)
-0.2181
(0.0498)
-0.1165
(0.0211)
-0.0599
(0.0186)
0.4395
(0.0535)
Poultry -0,
(0.
.6824
,0969)
-0.5976
(0.0509)
-0.2901
(0.0467)
-0.2277
(0.0228)
1.7978
(0.1125)
Mutton -0.,5104 -0.6802 -0.3124 -0.2559 1.5589
Compensated Elasticities Share
Beef -0.,2063 0.0926 0.0640 0.0497 0,5299
Pork 0.,1879 -0.1032 -0.0614 -0,0233 0.2613
Poultry 0.,2703 -0.1279 -0,0646 -0.0777 0.1254
Mutton 0.,3157 -0.0729 -0.1169 -0.1258 0.0834
^Standard errors are in parentheses.
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Table 4. Demand elasticities for meats evaluated at the mean^ for
Germany (West)
Beef Pork Poultry Mutton
Marshallian Elasticities
.Expenditure
Elasticity
Beef -0
(0
.6780
.0980)
-0.4335
(0.1128)
-0.0710
(0.0218)
-0.0092
(0.0101)
1.1917
(0.1770)
Pork -0
(0
.2146
.0655)
-0.6246
(0.0782)
-0.0635
(0.0192)
-0.0170
(0.0082)
0.9197
(0.1178)
Poultry -0
(0
.1994
.1721)
-0.3491
(0.2254)
-0.0891
(0.1129)
0.0824
(0.0424)
0.5552
(0.3136)
Mutton -0 .0831 -0.7011 0.5523 -0.1959 0.4278
Compensated Elasticities Share
Beef -0..2163 0.2011 0.0032 0.0021 0.3958
Pork 0..1495 -0.1348 -0.0063 -0.0084 0.5325
Poultry 0. 0204 -0,0535 -0.0545 0.0876 0.0623
Mutton 0. 0862 -0.4733 0.5789 -0.1919 0.0094
^Standard errors are in parentheses.
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Table 5. Demand elasticities for meats evaluated at the mean^ for
Greece
Beef Pork Poultry Mutton
Harshalllan Elasticities
.Expenditure
Elasticity
Beef -0.
(0.
9677
1038)
0.1531
(0.0787)
-0.1500
(0.0422)
-0,
(0,
,8917
,1125)
1,
(0
.8563
.2064)
Pork 0.
(0.
,0856
,1963)
-1.4691
(0.2185)
-0.4348
(0.1002)
-0,
(0,
,6999
,2421)
2
(0
.5182
.4076)
Poultry 0.
(0.
,0470
,1252)
-0.2609
(0.1279)
-0.2933
(0.0740)
-0,
(0,
,0392
,1332)
0,
(0,
.4679
.2464)
Mutton -0.,0809 0.1541 0.0987 0.,0779 -0 .2499
Compensated Elasticities Share
Beef -0.,3486 0.4624 0.0732 -0,,1869 0 .3335
Pork 0. 9254 -1.0495 -0.1320 0.,2562 0 .1666
Poultry 0. 2030 -0.1829 -0.2370 0,,2169 0 .1202
Mutton -0.,1642 0.1124 0.0687 -0.,0169 0,.3794
^Standard errors are In parentheses.
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Table 6. Demand elasticities for meats evaluated at the mean® for
Ireland
Beef Pork Poultry
Marshallian Elasticities
Mutton
.Expenditure
Elasticity
Beef -1
(0
.1347
.0378)
0.2636
(0.0225)
-0.1047
(0.0138)
-0.0940
(0.0081)
1
(0
.5934
.0469)
Pork -0
(0
.4823
.1256)
-0.0654
(0.0859)
-0.0675
(0.0405)
-0.0978
(0.0244)
-0
(0
.4472
.1517)
Poultry -0
(0
.1508
.2308)
-0.3384
(0.1277)
-0.1132
(0.1353)
0.3463
(0.0690)
0,
(0
.2561
.2733)
Mutton 0 .1135 0.3084 0.4558 -0.6565 -0 .2212
Compensated Elasticities Share
Beef -0.,0512 0,0519 0.0023 -0.0030 0,,6800
Pork 0.,1782 -0.1540 -0.0976 0.0733 0,,1980
Poultry 0. 0233 -0.2877 -0.0960 0.3603 0. 0671
Mutton -0. 0369 0.2646 0.4409 -0.6686 0. 0549
^Standard errors are in parentheses.
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Table 7. Demand elasticities for meats evaluated at the mean^ for
Italy
Beef Pork Poultry Mutton
Marshallian Elasticities
.Expenditure
Elasticity
Beef -0.6392
(0.0521)
-0.0065
(0.0348)
-0.0240
(0.0249)
-0,
(0,
.0024
.0097)
0.6721
(0.0671)
Pork -0.4654
(0.0795)
-0.7690
(0.0675)
-0.3059
(0.0509)
-0,
(0
.0293
,0171)
1.5696
(0.1058)
Poultry -0.2447
(0.0665)
-0.2384
(0.0605)
-0.5328
(0.0684)
-0
(0
.0278
.0221)
1.0436
(0.0894)
Mutton -0.3862 -0.2289 -0.2860 -0 .4450 1.3460
Compensated Elasticities Share
Beef -0,3002 0.1670 0.1179 0,.0153 0.5043
Pork 0.3262 -0.3638 0.0254 0,.0121 0.2582
Poultry 0.2817 0.0311 -0.3125 -0,,0002 0.2111
Mutton 0.2927 0.1187 -0.0019 -0..4095 0.0264
^Standard errors are in parentheses.
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Table 8. Demand elasticities for meats evaluated at the mean^ for
the Netherlands^
Beef Pork Poultry
Marshallian Elasticities
Mutton
^Expenditure
Elasticity
Beef -0,
(0,
.5418
.0841)
0.3376
(0.0770)
0.0171
(0.0375)
0,
(0,
.0331
.0128)
0.1540
(0.0715)
Pork -0,
(0,
.2731
.0521)
-1.0467
(0.0578)
-0.0916
(0.0385)
-0,
(0.
.0623
.0124)
1.4737
(0.0449)
Poultry -0,
(0,
.4902
.2939)
-1.0333
(0.4112)
-0.3370
(0.4761)
0.
(0,
.1504
.1427)
1.7100
(0.2903)
Mutton -0,.5616 -3.9247 0.4882 -0,,7520 4.0733
Compensated Elasticities Share
Beef -0,.4810 0.4204 0.0255 0.,0351 0.3948
Pork 0.,3087 -0.2544 -0.0115 -0..0428 0.5376
Poultry 0. 1849 -0.1139 -0.2441 0.,1731 0.0543
Mutton 1. 0465 -1.7348 0.7095 -0. 0212 0.0133
^Standard errors are in parentheses.
^Data range from 1970 to 1987.
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Table 9. Demand elasticities for meats evaluated at the mean® for
Portugal
Beef Pork Poultry Mutton
Marshallian Elasticities
.Expenditure
Elasticity
Beef -0.
(0.
,5212
.0815)
0.0511
(0.0559)
-0.0951
(0.0538)
-0.
(0.
,0239
.0177)
0
(0
.5890
.1026)
Pork -0,
(0.
,1735
.0641)
-1.1069
(0.0812)
0.1482
(0.0744)
-0,
(0,
,0869
,0284)
1
(0
.2192
.0875
Poultry -0,
(0,
.5096
,1038)
0.1282
(0.1159)
-1.1457
(0.1353)
0,
(0,
,0204
,0357)
1,
(0
.5067
.1525)
Mutton -0..1596 -0.1233 0.1925 -0,,7001 0 .7905
Compensated Elasticities Share
Beef -0.,3016 0.2340 0.0295 0..0382 0 .3727
Pork 0.,2809 -0.7284 0.4061 0.,0414 0,.3104
Poultry 0.,0520 0.5960 -0.8269 0.,1790 0,.2116
Mutton 0. 1351 0.1221 0.3597 -0.,6169 0..1053
^Standard errors are in parentheses.
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Table 10. Demand elasticities for meats evaluated at the mean^ for
Spain^
Beef Pork Poultry Mutton
Marshallian Elasticities
.Expenditure
Elasticity
Beef -0.4819
(0.1022)
0.0712
(0.0865)
-0.1940
(0.0751)
-0,
(0.
.2562
,0854)
0
(0
.4504
.1138)
Pork 0.2854
(0.0742)
-0.5616
(0.1109)
-0.1157
(0.0230)
-0,
(0.
.1613
,0773)
0
(0.
.8529
.0706)
Poultry -0.9881
(0.1114)
-0.7776
(0.0788)
-0.7512
(0.1720)
-0,
(0,
.0395
.1506)
2
(0
.6179
.2451)
Mutton -0.0596 0.0996 0.1784 -0,.3196 0 .1453
Compensated Elasticities Share
Beef -0.3565 0.2097 -0.0934 -0.,1703 0,.2784
Pork 0.5229 -0.2993 0.0748 0,,0014 0 .3076
Poultry -0.2592 0.0275 -0.1666 0..4598 0 .2233
Mutton -0.0191 0.1443 0.2109 -0.,2919 0,.1907
^Standard errors are in parentheses.
*Only adding-up was imposed on the system.
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Table 11. Demand elasticities for meats evaluated at the mean^ for
the United Kingdom^
Beef Pork Poultry Mutton
Marshallian Elasticities
.Expenditure
Elasticity
Beef -0,
(0.
.6290
.1578)
0.0064
(0.1276)
0.4631
(0.1202)
-0,
(0.
.0407
.1620)
0,
(0,
.3130
.1354)
Pork -0.
(0.
,1750
,2314)
-0.3138
(0.1527)
-0.6158
(0.0243)
-0,
(0.
.0430
.1452)
1,
(0,
.0890
.1369)
Poultry -0.
(0.
.9153
,4498)
-0.4668
(0.1735)
-1.2732
(0.4620)
-0,
(0,
.1709
.2723)
2,
(0.
.9701
.7354)
Mutton 0,.1398 -0.4948 -0.0537 -0,.7069 0,.8081
Compensated Elasticities Share
Beef -0.,4959 0.0798 0.5119 0,.0170 0,.4253
Pork 0..2884 -0.0581 -0.4463 0,.1577 0..2348
Poultry 0..3481 0.2305 -0.8109 0,.3762 0..1557
Mutton 0.,4835 -0.3050 0.0721 -0..5581 0..1842
^Standard errors are in parentheses.
^Only adding-up was imposed.
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small; In only two cases (Denmark and the Netherlands), there are
strong net substitution effects, and in both cases it is the very low
consumption of mutton that results in very sensitive to changes in
price of the other meats. For countries for which the mutton share is
low the results can be extreme. To see why this is so examine the
elasticity formulas presented earlier. The structure of the AIDS
model is such that are typically divided on estimated parameter by the
share. When shares are very small, errors involved in the estimated
parameter can be magnified. In these non-mutton-consuming countries,
we have essentially added an irrelevant variable which should not be
bias the other parameters (Judge).
Net substitution effects seem to be very strong for beef. In
seven cases (excluding Denmark, Greece, Ireland, and Spain), all the
other meat types are net substitutes for beef.
Pork is always a net substitute for beef (and vice versa). But in
seven countries, poultry is a net complement. This continuity result
may be due to co-movements in production of pork and poultry caused by
grain price changes.
Poultry and beef are net substitutes in all cases but two (Denmark
and Spain), and they seem to be net complements of pork in seven
countries and mainly a substitute for mutton. Poultry and beef are
net complements in only three cases (Belgium and Luxembourg, France,
and Italy).
Mutton is generally substitutable by poultry and beef, whereas the
relationship with pork is somewhat mixed in terms of countries.
27
Marshallian elasticities show a general prevalence of gross
complementarity effects, and own-price elasticities occur in almost
all cases below unit value. For Belgium and Luxembourg, expenditure
elasticities show that pork expenditure is going to decrease while
beef, mutton, and chicken expenditures would increase as meat
expenditure grows.
The same patterns are applicable to Denmark, another country where
pork consumption is very high and pork expenditure elasticity is
negative. At this point (pork expenditure share is more than 70
percent of the total meat expenditure), this meat is considered an
inferior good while, once again, all the other three meats are going
to benefit from this tendency.
In France, the very same pattern can be identified with only a
reduction of emphasis on beef: here beef expenditure share is the
highest.
In Germany, the strong preference for pork seems to be decreasing
while only beef Is going to gain in terms of expenditure share;
poultry share Is surprisingly low and Its expenditure elasticities are
still less than unity.
Results for Greece are somehow peculiar. It is important to note
that the average expenditure share for mutton is the highest among all
EC member countries. This may explain the fact that this meat is
considered an inferior good, while both beef and pork are luxuries in
terms of expenditure elasticities
Mutton is an inferior good also for the Irish consumers, but the
same is unexpectedly true for pork. Beef is by far the most Important
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meat and the only one whose expenditure becomes larger. A strong
preference for beef is therefore one of the main characteristics of
meat consumption in Ireland. Mutton is a luxury in Italy, as well as
in France, where consumption of this meat is highly seasonal and in
this case, we should refer to it as lamb more properly. Chicken is a
"luxury" and beef is a "necessity" (the same as for France but with
different values). Pork expenditure is the highest, and in this case
it is easy to understand the reason if we note that, in this country,
pork is consumed mainly as highly transformed and high-quality
products.
Fork is preferred in the Netherlands (pork expenditure elasticity
is 1.47) but as meat expenditure increases, expenditure shares for
poultry and mutton would increase by more than the expenditure share
for pork, while beef expenditure would decrease.
Beef and mutton expenditures are less than unity in both Portugal
and Spain, while poultry expenditure elasticities are much higher
(1.51 in Portugal and 2.62 in Spain). The main difference between
these two countries, in terms of meat expenditure elasticities, is
given by the value for pork that is greater (1.22) for Portugal than
for Spain (0.85). Note that own-price elasticities are always higher
for Portugal as one would expect, given the difference in average
income levels.
Poultry shows a particularly high expenditure elasticity in the
United Kingdom, where consumers seem to move from beef and lamb/mutton
toward white meat. Health concerns may play an important role in
explaining this shift.
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RESULTS FOR THE EC MODELS
Tables 12 and 13 show the elasticities for the EC obtained by
using aggregate EC consumption and prices and the pooled cross-section
and time-series model.
When one considers that these two estimates are based on separate
data sets and use different econometric methods, the results are
remarkably similar for beef, pork, and poultry. The main exception is
the expenditure elasticity for mutton which changes from -0.16 for the
aggregate data to 0.75 for the cross-sectional method. Another
qualitative difference is that mutton and pork are net complements in
the first model, whereas they are net substitutes in the second model.
It is interesting to note that the pooled model allows us to
adjust for income distribution effects and for household
characteristic differences among countries. It is reasonable to
assume that the bigger the differences are among countries, the
greater the changes are in the estimated elasticities. This may
explain the fact that major differences arise for mutton and, to a
minor extent, for poultry. Recall, for example, that mutton (and
lamb) are inferior goods in two countries (Ireland and Greece) and
luxury goods in a few others.
No other major discrepancies arise from these two models. All
meats are price inelastic with respect to own- and cross-price
changes, both in uncompensated and compensated terms. Fork and
poultry have expenditure elasticities greater than one; in other
words, given meat prices, an increase in total meat expenditures would
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Table 12. Demand elasticities for meats evaluated at the mean^ for
the European Community; model with aggregate data
Beef Pork Poultry Mutton
Marshallian Elasticities
.Expenditure
Elasticity
Beef -0
(0
.7796
.0581)
0.0745
(0.0461)
0.0124
(0.0230)
-0.0478
(0.0245)
0,
(0,
.7405
.0634)
Pork -0
(0,
.2058
.0578)
-0.8255
(0.0543)
-0.2040
(0.0221)
-0.1941
(0.0232)
1,
(0
.4293
.0626)
Poultry -0
(0,
.3085
.0856)
-0.5895
(0.0659)
-0.6433
(0.0558)
-0.0055
(0.0692)
1,
(0,
.5468
.1036)
Mutton 0 .1656 -0.1871 0.2126 -0.0238 -0,.1673
Compensated Elasticities Share
Beef -0 .4577 0.3307 0.1076 0.0194 0 .4347
Pork 0 .4156 -0.3311 -0.0202 -0.0643 0,.3459
Poultry 0 .3639 -0.0544 -0.4444 0.1350 0,.1286
Mutton 0,.0929 -0.2450 0.1911 -0.0390 0,,0908
^Standard errors are in parentheses.
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Table 13. Demand elasticities for meats evaluated at the mean^ for
the European Community; cross-section/time series model
with intercept shifters
Beef Pork Poultry
Marshallian Elasticities
Mutton
.Expenditure
Elasticity
Beef -0,,7428 0,0821 -0.0470 0.,0210 0.6876
(0,.0368) (0.0328) (0.0146) (0,,0136) (0.0508)
Pork -0,,1879 -0.8746 -0.1779 -0,.1207 1,3611
(0,,0408) (0.0446) (0.0207) (0,,0164) (0.0601)
Poultry -0,,3883 -0.4756 -0.4681 0,.1207 1.2114
(0 .0602) (0.0666) (0.0527) (0,.0304) (0.0918)
Mutton 0 .0626 -0.2991 0.2053 -0,.7943 0.7555
Compensated Elasticities Share
Beef -0 .4527 0.3296 0.0352 0,.0878 0.4219
Pork 0 .3863 -0.3846 -0,0133 0,.0116 0.3600
Poultry 0 .1228 -0.0395 -0,3216 0 .2384 0.1209
Mutton 0 .3814 0,0429 0,2966 -0,.7209 0.0972
^Standard errors are in parentheses.
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generate a more than proportional increase in expenditure shares for
these two meats.
Uncompensated own-price elasticity for poultry is significantly
higher (in absolute value) for the model estimated by using aggregate
data: -0,64 against -0,17. The difference is still higher if we
consider mutton, but in the opposite direction: in the pooled model,
own-price elasticity for mutton is as high as -0.794 versus -0.0238 in
the other model; a difference of the same order is imposed in terms of
compensated elasticities.
From a statistical point of view, both systems were tested for
homogeneity and symmetry (given homogeneity) by using the test
proposed by Gallant and Jorgenson (1979) because the SAS program
produces the appropriate statistic. In both cases, both restrictions
were accepted. Asyntotic t-ratios for intercept shifters, as well as
almost all of the price and expenditure parameters, were statistically
significant.
CONCLUSIONS
This paper presents results of complete demand systems for four
meat types for all 12 EC member countries and for the EC as a whole.
The paper also introduces a way of estimating a slightly modified
LA/AIDS model with cross-section/time series data and an application
to the available data set for the EC is performed.
Results obtained with those two methods for the whole EC are
comparable, but the last model allows us to obtain better results in
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terms of expenditure elasticities. Homogeneity and symmetry were
accepted In both models.
According to the results obtained with the stacked model, pork and
chicken are the only net complements among the four meat types
considered, but these cross-price elasticities are very small indeed
and are not significantly different from zero. This result implies
that, for all European consumers, all meats are probably net
substitutes.
Compensated own-price elasticities range from 0,45 for beef to
0.72 for mutton, whereas stronger substitution relationships emerge
between beef and pork and between poultry and mutton. Pork and
poultry have expenditure elasticities greater than one. Uncompensated
elasticities with respect to own prices are higher for all meats, but
all of these elasticities are between a minimum of 0.48 for poultry
and a maximum of 0.87 for pork.
Performances of country-by-country models are generally good, and
overall results are acceptable. When elasticities obtained in this
analysis are compared with those of other studies (e.g., Fulponi from
France), no particular differences emerge.
In a few cases, however, the implicit assumption of weak
separability of this particular group of meats may not be completely
appropriate. Sometimes, consumption of mutton is so small that its
consideration may not be appropriate. In other cases, exclusion of
fish or cheese or the fact that beef and veal are considered together
may not be adequate.
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Difficulties connected with collection of an adequate data set for
all EC countries in terms of retail prices did not allow us to
estimate these models at the retail level, but these results should
give at least a first general idea of demand characteristics for meats
in the European market.
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GENERAL SUMMARY
Results presented in this thesis are of some importance from
either a theoretical or an empirical point of view. The development
of a modification of the LA/AIDS of Deaton and Muellbauer (1980) that
allows us to deal with pooled cross-section and time series data is of
appreciable importance.
In this particular application to the analysis of meat demand in
the EC, for example, some significant improvements are introduced in
the analysis and better results are obtained through this new method.
Moreover, in many cases, the use of cross-section/time series data is
preferable to the use of data sets created in an ad hoc manner. An
interesting outcome of this new method is that the theoretically
important issue as the one of the effects of differences in household
characteristics and income distribution between households on demand
for foods is partly solved by using the simple econometric tools of
dummy variables.
From an empirical point of view, these results make available
important information on the European market for meats. In only a few
cases, demand analysis was performed in such a detailed way and only
for a small group of European countries. This research not only
presents results for all EC member countries, but it does so in a very
useful way that allows interesting comparisons between countries.
Moreover, this research is an Indispensable contribution toward
the construction of a wider econometric model for the European
livestock sector that would be useful for policy analysis and for
forecasting effects of changes in the world market.
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